Introduction
Coherence holography capable of real-time recording and reconstruction is proposed and experimentally demonstrated for the first time. The coherence holography is an unconventional holographic technique which has a unique characteristic that a recorded object is reconstructed with a 3-D coherence function [1] . The recording process of a coherence hologram is same as that of a conventional hologram, but the reconstruction process is completely different, as a suitable interferometer is used to correlate the field at two different locations in 3-D space to find the coherence function.
Principles
Because of the formal analogy between the diffraction integral and the formula of van Cittert-Zernike theorem [2, 3] , when a hologram is illuminated with a spatially incoherent light, the coherence function or the mutual intensity between a pair of points separated by a length 2 1 δ = − r r r on the image plane is proportional to the optical field which would be observed at a point δ = r rby conventional holography if the hologram were illuminated by a coherent light source.
For an object with its Fourier spectrum given by ( , ) G 
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Here λ is the wavelength of light and f is the focal length of lens used to perform inverse Fourier transform. 
This field by itself does not reconstruct the object. We correlate the field and find the mutual intensity or coherence function ( , ; )
x y z Γ ∆ ∆ ∆ between a pair of points. Now it can be clearly seen that the 3-D coherence function reconstructs the object in the same way the optical field reconstructs the object in conventional holography (see Eq.6.).
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